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 第２章では，Golgi endo α-mannosidase の酵素活性を検出する酵素評価系の開
発を目的として，蛍光標識した 4-6 糖誘導体の合成と酵素活性測定を行なった結




標識した 4 糖から 6 糖誘導体を合成した。得られた蛍光標識糖鎖を用いて解析
を行なった結果，いずれの糖誘導体を用いても酵素活性を検出できることを確
認し，酵素活性検出系を確立することができた。 
 第３章では，Golgi endo α-mannosidase を利用したオリゴ糖合成について述べ








明らかにした。さらに，蛍光標識した 10 糖受容体に対する糖転移反応により 12





機構への関与が示唆されている endo α-mannosidase の活性評価系を確立した。さ





In this thesis, I showed the results on the analysis of carbohydrate-associated 
proteins which involve in carbohydrate-mediated endoplasmic reticulum (ER) protein 
quality control system (ERQC) by using various fluorescently labeled carbohydrates. 
In chapter I, as a new marker for monitoring the working situation of ERQC, I 
checked glycan profiles in two ways; 1) analysis of fluorescently labeled glycans from 
glycoproteins in ER fractions and 2) analysis of fluorescently labeled glycans treated with 
a ER compartment which include ERQC enzymes. On both experiments, diabetic-type 
model rat, which is considered to be losing the regular ERQC system, was utilized and 
compared with normal-type. In the former analysis, there were no significant differences 
in glycan profiles between the two model rats. On the other hand, in the later glycan 
profiling, it was observed that fluorescently labeled glycans was structurally altered by 
treatment with ER extraction and gave different metabolites between two model rats. 
These findings demonstrate that the operative state of ERQC can be evaluated by 
measuring overall activity of carbohydrate-associated enzymes in ER.   
In chapter II, I showed synthesis of fluorescently-labeled oligosaccharides 
(tetra-, penta- and hexa-saccharide) and its application for developing an assay system of 
Golgi endo α-mannosidase activity. Some enzymatic activity was found in the ER to 
exhibit similar activity to Golgi endo α-mannosidase and attracts attention as a new 
member of ERQC. The fluorescently labeled oligosaccharides, which has glucose residue 
at non-reducing end, were chemically synthesized and subjected to Golgi endo α-
mannosidase reaction. Toward the all synthetic oligosaccharides, Golgi endo α-
mannosidase exhibited activity. I established a highly-sensitive assay method for 
detecting Golgi endo α-mannosidase by using fluorescently-labeling glycans. 
In chapter III, I described an application of Golgi endo α-mannosidase for 
oligosaccharide synthesis. First, to see the transglycosylation activity of Golgi endo α-
mannosidase, a disaccharyl fluoride and a fluorescently-labeled disaccharide were used 
for the reaction as donor and acceptor, respectively. However, the transglycosylation 
product was observed in extremely small amounts because of the intrinsic activity of 
Golgi endo α-mannosidase as glycosidase. To enhance the transglycosylation activity of 
Golgi endo α-mannosidase, ten mutants were created by single amino acid substitutions 
and tested the activity using the same substrates. As a result, E407D, one of the mutants, 
exhibited the highest transglycosylation activity. In addition, substrate specificity of 
E407D was checked by using synthetic oligosaccharide derivatives, and it was revealed 
that Manα1-2Man was the minimum element as an acceptor. Finally, I showed an 
application of E407D for synthesis of a high mannose-type oligosaccharide 
(GlcMan9GlcNAc2-BODIPY) with disaccharyl fluoride donor (GlcMan-F) and acceptor 
(Man8GlcNAc2-BODIPY). This is the first report showing the transglycosylation 
reactivity of Golgi endo α-mannosidase. 
To summarize this thesis, by using fluorescently labeled glycans, I had achieved 
evaluation of glycan related enzymes in the ER (Chapter I), development of assay system 
of Golgi endo α-mannosidase activity (Chapter II) and application of Golgi endo α-
mannosidase as a glycosynthase (Chapter III). 
 
